Farnesoid X receptor modulators: a patent review.
The farnesoid X receptor (FXR) is a key regulator of cholesterol homeostasis, triglyceride synthesis and lipogenesis. Given some patients' inability to tolerate existing medications, such as the statins, for cholesterol reduction, there is a pressing need for additional medicines to treat dyslipidemia. FXR agonists have emerged in discovery and preclinical efforts to show great potential for the treatment of these and other life-impairing and life-threatening conditions. Recent advances in the search for novel FXR modulators are reviewed, with a particular focus on patent applications and peer-reviewed publications disclosed in the past 5 years. A total of 72 patent applications and peer-reviewed articles, containing 16 generic structure classes with nearly 5000 novel synthesized structures are reviewed. Where possible, the structure-activity relationship of these structure classes is surveyed, new insights into in vitro and in vivo efficacy of FXR agonists are disclosed, and potential new and promising therapeutic applications are revealed. FXR agonists have proven their efficacy and safety in primates and have significant potential as therapeutic agents for the treatment of dyslipidemia and potentially an array of other disease areas.